The testis anion transporter 1 (Slc26a8) is required for sperm terminal differentiation and male fertility in the mouse.
The Slc26 family is a conserved family of anion transporters. In the human, their physiological relevance was highlighted with the discovery of pathogenic mutations in several Slc26 transporters that lead to distinctive clinical disorders (Pendred syndrome, deafness, diastrophic dysplasia, congenital chloride diarrhoea) that are related to the specific distribution of these genes. We previously identified TAT1 as a new family member (Slc26A8), very specifically expressed in male germ cells in both the human and the mouse. To investigate Tat1 function in the male germline, we generated mice with a targeted disruption of the Tat1 gene. Heterozygous and homozygous Tat1 mutant mice were indistinguishable from wild-type littermates concerning survival rate, general appearance and gross behaviour; however, Tat1 null males were sterile due to complete lack of sperm motility and reduced sperm fertilization potential. Ultra-structural analysis revealed defects in flagellar differentiation leading to an abnormal annulus, disorganization of the midpiece-principal piece junction, hairpin bending of the sperm tail with disruption of the axial structures, and abnormal mitochondrial sheath assembly. While ATP levels were normal, ATP consumption was strongly reduced in Tat1 null spermatozoa. Interestingly, Tat1 is located at the annulus, a septin-based circular structure connecting the midpiece to the principal piece. Altogether, our results indicate that Tat1 is a critical component of the sperm annulus that is essential for proper sperm tail differentiation and motility.